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SCREENS FOR PROJECTING SYSTEMS 
Wendell S. Miller, 1341 Comstock Ave., 

Los Angeles 24, Calif. 
Original application, July 23, 1956, Ser. No. 599,376, now 

Patent No. 2,974,564, dated Mar. 14, 1961. Divided 
and this application Feb. 13, 1961, Ser. No. 88,889 

The present invention reates to improved screens use 
ful in the projection of either still or motion pictures 
and has particular applicability in those instances where 
it is desired t-o view projected pictures in rooms or areas, 
such as drive-in theatres, wherein the ambient light inten 
sity is otherwise prohibitively high and in this respect, the 
present invention is considered to be an improvement in 
the systems described and claimed in my copending ap 
plication, Serial No. 485,987, filed February 3, 1955 now 
Patent No. 2,974,565, in that in the use of the present 
arrangement, the projection screen is coated with a pro 
tective coating, and the optical system is so arranged that 
refiecti-ons from such protective coating do not enter 
the field of view. The present application is a division 
of my copending application, Serial No. 599,376, filed 
July 23, 1956, now Patent No. 2,974,564. 

In general, the present system involves a multifacet 
screen covered with a protective coating with means for 
supporting such screen at an angle inclined to the axis 
of a projected beam and a light absorbent structure which 
absorbs that ambien-t light that otherwise might be re 
flected into the viewing area from the direction of the 
screen, the screen being useful either for light reflection 
or for light transmission, as illustrated herein. 
An object -of the present invention is, therefore, to 

provide an improved screen for projection systems of the 
character indicated above, using a protective coated 
screen tha-t may be used either for light transmission or 
light reflection. 
A specific object of the present invention is t-o provide 

a screen for a system of this character in which the screen 
consists of a plurality of light reflecting elements, each 
arranged to refiect a corresponding portion of the image 
which is focused on the screen. 
Another specific object of the present invention is to 

provide a screen for a system of this character in which 
the refiecting screen consists of a plurality of reflecting 
facets, each of which is arranged to reflect into the view 
ing area a corresponding portion of an image which is 
focused on the screen, the picture being projected general 
ly along an axis which is inclined with respect to the 
general plane of the screen. I 

Another specific object of the present invention is to 
provide a screen for a system of this type in which a 
focus screen consisting of a plurality of reflecting facets 
is inclined both with respect to the projection axis and the 
viewing axis, with such facets arranged to reflect light 
in accordance with one form of the present invention 
and to transmit light in a different form of the present 
invention into the viewing area from a predetermined 
area which includes the projection axis, with provisions, 
however, in such area for absorbing that light which 
otherwise might result in dilution of the picture that is 
being projected along said projection axis. 
Another object of the present invention is to provide 

an improved screen for a projection system of this type 
with provisions for moving the screen to enhance the 
picture quality. 

Another object of the present invention is to provide 
lan improved projection screen involving a plurality of 
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facets covered with a smooth protective coating that 
is easily cleaned for picture transmission or picture re 
liection, as the case may be. 
Another object of the present invention is to provide 

an improved screen having a novel shape and arrange 
ment of facets thereon for achieving improved results. 
Another object of the present invention is to provide 

an improved screen for a projection system of this char 
acter in which the individual facets on the screen are so 
shaped as to allow the use of a protective coating over 
the same. 
Another object of the present invention is to provide 

an improved screen for a system of this character incor 
porating a smooth outer surface which may be easily 
cleaned in association with specially shaped and disposed 
facets underneath the protective surface so that the facets 
underneath the protective surface refiects incident there 
to in-to a region outside of the viewing area. 
The features of the present invention which are be 

lieved to be novel are set forth with particularity in the 
appended claims. This invention itself, both as to its 
organization and manner of operation, together with fur 
ther objects and advantages thereof, may be best under 
stood by reference to the following description taken in 
connection with the accompanying drawings, in which: 
FIGURE 1 illustrates a section through a projection 

system embodying features of the present invention. 
FIGURE 2 is a view in elevation showing a portion 

of the front of a projection screen illustrated in FIG 
URE l. 
FIGURE 3 illustrates a modified form wherein the 

screen illustrated in FIGURE 1, instead of being mounted 
stationary, may be vibrated. 
FIGURE 4 illustrates generally that field or area from 

which light may be reliected from an individual facet of 
a composite screen illustrated in FIGURE 1 into the 
viewing area and serves also to illustrate generally the 
area into which the light from the protective face is re 
flected. 
FIGURES 5, 6 and 7 are sectional views taken re 

spectively on corresponding lines 5_5, 6--6 and 7_7 
of FIGURE 2. 
FIGURE 8 is a perspective view showing a portion 

of the facet structure of the screen illustrated in the previ 
ous figures. 
FIGURE 9 illustrates another modified arrangement 

wherein a screen having a structure illustrated in previ 
ous views is used as a light transmitting element. 
FIGURE 10 illustrates another modified arrangement 

embodying features of the present invention. 
FIGURES 1l and l2 illustrate still another modified 

form of the present invention; FIGURE 12 being a view 
taken generally Ion the line 12-12 of FIGURE 11. 
FIGURE 13 illustrated still another modified form of 

the present invention using a screen which is more curved 
than that screen illustrated in FIGURE 12. 
FIGURES 14, 15 and 16 illustrate other facet shapes 

and arrangements that may be used in the screens illus 
trated in the lprevious figures, with the exception of FIG 
URE 10, it being noted that FIGURE 15 is a sectional 
View taken substantially on the line 15-15 of FIGURE 
14; and FIGURE 16 is a perspective of a portion of the 
facet structure. 
FIGURE 17 is a perspective view similar to that illus 

trated in FIGURE 8 and is also used in accordance with 
features of the present invention. In this case, the facets 
illustrated in FIGURE 17 have a greater overhanging 
portion at their junction than is the case in FIGURE 8. 
FIGURE 18 is a view similar to FIGURE 17 showing 

an attached coating. 
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FIGURE 19 is a view similar to FIGURE 4 illustrating 
the relationship of some of the corresponding ray paths in 
the presence of an attached coating. 
As illustrated in FIGURE l, the `opti-cal system in~ 

cludes a projection system which is illustrated herein as 
a motion picture projector 1li and serves to project a 
picture onto a mirror 11 which may be plane but which 
is preferably shaped to minimize or eliminate astigmatism 
and curvature field so that the same may «be reflected onto 
the screen 12 in focus for the general purpose of project 
ing pictures in the general area indicated by the numeral 
22. For example, the mirror 11 may be cylindrical, ellip 
tical or it may be a prism instead. Also, if desired, the 
correction may be introduced into the system by predis 
torting the pictures in the frames of the movie film 10A 
such that the picture as viewed by a viewer in the area 22 
sees an undistorted picture. 

It is understood that instead of a motion picture camera 
10, a projector of still pictures, television pictures or other 
types may be used and in each case, the projector may be 
positioned to project pictures directly onto the screen 12 
without the aid of the reflecting mirror 11. In other 
words, the projector 10 may be positioned at the virtual 
image point of the mirror 11 on an extension of the 
central light lbeam 14 which is understood to represent the 
main or central projection axis. It is observed that this 
projection axis 14 is inclined with respect to the general 
plane `of the screen 12. Such screen 12, as shown in 
FIGURE 1, is pivotally mounted in an adjusted position 
on the ‘bracket 15 which extends downwardly from the 
stationary supporting structure 16 at an angle with the 
vertical of approximately fifty degrees (50°) as indi 
cated. It is noted also that the viewing axis corresponds 
generally to the line 18, this line 18 also being inclined 
with respect to the general plane of the screen 12 and 
such line 18 serves to indicate the central position of 
those light beams which are reflected onto the viewing 
area or field 22. 

In accordance with an important feature of the present 
invention, as contrasted to the arrangement shown in 
my above mentioned copending application, the screen 12 
is provided with an outer protective plane surface 12B 
which may be easily cleaned and under which a plurality 
of specially designed facets 12A are disposed under pro 
tection of the outer surface 12B. 

It may be noted that the term facet as used in this ap 
plication refers to a substantially specular lenticulation 
having curvature of the same sense in each of two mutu 
ally perpendicular directions as illustrated by the typical 
example in FIGURE 4. 

In general, the facets 12A are so shaped and disposed 
that they direct elemental portions of the projected picture 
into the viewing area 22, while the smooth protective 
coating7 12B serves to direct light (either ambient or light 
from the projector) reflected therefrom into an area out 
side of the viewing area 22. 

In FIGURE 1, it is understood, of course, that some of 
the light from the projector 10 is transmitted through the 
protective coating 12B onto the facets 12A from where 
such light is reflected into the viewing area 22. On the 
other hand, some of the light, either ambient or light from 
the projector 10, is refiected from the surface 12B and 
a -distinction is thus made between that light which is 
reflected from the facets 12A and that light which is 
reflected from the protective coating 12B. In accordance 
with features of the present invention, the light reflected 
from the facets, on the one hand, and from the protective 
coating 12B, on the other hand, is reflected into different 
areas. For that purpose, the facets 12A are shaped as 
shown, particularly with reference to FIGURE 7, such 
that no portion of a particular facet 12A has a surface 
which extends parallel with the surface of the protective 
coating 12B. Preferably, as shown, these facets 12A, as 
as seen in cross-section in FIGURE 7, appear as a series 
of sawteeth, with each facet being generally rectangular 
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as illustrated in FIGURE 8 and being defined in cross 
section by portion 12C that extends generally perpendic 
ular to the plane of the protective coating 12B and with 
a curved, arcuate or concave portion 12D, ̀ contiguous with 
the portion 12C. The shape of the horizontal and/or 
vertical cross-section portion 12D may, in a special case, 
be defined mathematically in accordance with the fol 
lowing mathematical equation: y=1/c loge cos cx, 
where c may lbe equal to 1. In a plane containing a re 
flecting element described «by this equation, the angle 
which the tangent to the surface in this plane makes with 
the x axis of the plane is proportional to the abscissa of 
the curve at the tangent point. This means that beams 
of parallel light of uniform intensity are reflected with 
equal intensity in those directions in which they are re 
flected from such a surface. 

Preferably these facets, as illustrated in FIGURE 8, 
have a projected area which is generally rectangular as 
illustrated in FIGURE 8 for ease of manufacture so that 
the longer dimension of the rectangle extends in the hori 
Zontal plane to thereby provide a corresponding viewing 
field which extends a greater angle in the horizontal direc 
tion than in the vertical direction. However, these facets 
may be so shaped that keystoning the shape of the view 
ing field cone is avoided so that the viewing cone extend 
ing from point 48 (FIGURE 4) through field 22 is of 
such shape as may be desired. Indeed, the facets, instead 
of being identical, may be in the form as illustrated in 
connection with FIGURES 14, 15 and 16, wherein the 
facets of the screen 112 comprise a series of trapezoidal 
shaped facets 112A, 112A’ which, when arranged in ad 
jacent side-by-side relationship provide along the line 
15-15 of FIGURE 14 the continuous undulatory path 
112B of FIGURE 15. For this purpose, the facets 112A 
have a convex outer surface, and the facets 112A’ have a 
concave outer surface that blend together as illustrated in 
FIGURE l5. The reflecting surface of the facets of the 
screen 112 is also protected by a plane protective coating 
and the facets 112A and 112A’ each has a reflecting sur 
face, no elemental portion of which exten-ds parallel with 
the plane of the plane protective surface to achieve the 
results indicated above in connection with the discussion 
of facet 12A. One of these facets 12A is illustrated in a 
three-dimensional representation in FIGURE 4, the cor 
ners thereof being designated as A, B, C and D, and 
these letters correspond to the same corners illustrated in 
FIGURE 2. 
Each of these facets 12A is capable of reflecting light 

which may be directed at it from the field or area rep 
resented by the shaded area 20 in FIGURE 4 and to 
reflect some of such light from such field 2f) into the solid 
cone of the viewing field defined by the point 48 and the 
shaded area or field 22. Such reflection is from the 
surface of the individual facets from planes tangent to 
the outer surfaces, i.e., in a substantially specular manner. 
One of such tangent planes is represented in FIGURE 4 
by the line P which is tangent to the face of the facet 
at point E. There is also indicated in FIGURE 4 by the 
extension of the line 4S through point E, the principal 
beam of the projected light source represented by the line 
14. As a matter of fact, the only light which may be 
reflected into the viewing area 22 from the facet 12A 
is that light which may be derived from the shaded area 
20. This area 20 is preferably covered with light ab 
sorbing material so that the only light which enters the 
viewing field is that light being projected by the projector. 
This means that when the screen 12 is not being illumi 
nated by 4the projector, the screen 12 appears dark to a 
viewer in the viewing field 22 even though the ambient 
light intensity is relatively high. 
The reflecting surface of each facet 12A (112A and 

112A’ in FIGURES 14-16) is related to the plane of the 
protective surface 12B, as described above, so that any 
light reflected from the protective surface 12B is directed 
into an area outside of the field of View. As illustrated 
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in FIGURE 4, light traveling in the direction indicated 
by the line 14 and reflected from the surface 12B, for 
example, is flected in the direction indicated by the line 
14A into an area other than the area 22. The particular 
area from which light may come to be reflected by the 
protective surface 12B into the viewing cone is so treated 
to absorb ambient light. This area may be coextensive 
with the area 20, overlap the area 20 or be outside of 
the area 2t), so long as the light reflected from the face 
12B does not enter the field of View 22, established by the 
particular shape and disposition of the facet 12A. 

It is understood that each of the facets or elements 12A 
(or facets 112A and 112A’) serves to reflect into field 22 
the corresponding elemental portion of the image of the 
entire picture which is being focused by the projector 1t) 
von that particular facet. In other words, these elemental 
portions of the image reflected from the facets 12A are 
combined optically in the viewing field 22 so that the 
viewer sees one complete picture. In order to improve 
the resolution, these facets 12A are preferably made as 
small ̀ as possible, consistent with good adherence to their 
desired shape and ease and inexpensiveness of manufac 
ture. In order to improve the resolution while yet keep 
«ing the facet size relatively large (i.e., improve the quality 
or appearance of the viewed picture so that the same does 
not appear to be a composite Iof elemental portions) the 
screen 12 ( or 112) as a whole may be oscillated through 
a relatively small distance in the plane of the screen at 
a frequency such that the apparent transverse movement 
of a spot of refiected light coming from each facet is 
obscured by persistence of vision. Thus, means may be 
provided for oscillating the screen 12 in its plane, as 
shown in FIGURE 3. 

It is observed that the area 20 is relatively large, being 
much larger than the area defined by the light beam from 
the projector 10 and for that reason, under usual condi 
tions of ambient light, would be capable of supplying 
more illumination to the screen than the projector. In 
accordance with important features of the present inven 
tion, such area corresponding to the area 20 comprises 
the area of light absorbing material. Thus, the area of 
the projected beam is defi-ned generally in FIGURE l 
by the outside lines 24 and 25 which extend between the 
mirror 11 and the screen 12. This area 24, 25 thus de 
fined, is much smaller than the area 20 represented in 
FIGURE 4. While the projected beam passes through 
such area 20, the remaining portion `of such area 20 is 
lined with light absorbing material as, for example, the 
light absorbing material 26 on the face of the vertical 
wall or baffle 27, the light absorbing material 26 on the 
horizontal extending apertured stationary member 28 and 
the light absorbing material 26 on the other vertical ex 
tending wall 29. It is noted that the light bafiie 13 is 
also lined with light absorbing material 26 since, optically 
speaking, the same may be considered to define a portion 
of the area 20. This is particularly obvious when no 
mirror 11 is being used. 

It is a-pparent that the vertical bafiies 27 and 29 may 
be omitted but in such case, a correspondingly greater 
portion of the horizontal extending bafiie 28 must be cov 
ered with light absorbing material 26. Also, instead of 
bein-g vertical, these baffles 27 and 29 may extend up 
wardly at any other angle so long as their upper edges in 
tercept the lines 41 and 40, respectively. The effect of 
the'bafiies 27 and 29 is4 to render the system more corn 
pact. The baflie 29 extends upwardly a sufficient height 
so as not to block out the light, however, which is being 
reflected from the facets 12A into the viewing area which 
is being reflected from any one of the facets 12A into the 
viewing area 22. These baffles 27, 29 also encompass 
the area which receives light that is reflected from the 
outer protective face 12B, regardless -of where such light 
may originate; i.e., for example, ambient light from the 
viewing field or light from the projector lilxitself. 
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In other words, that area generally within the limiting 
lines 40 and 41 should be covered with light absorbing 
material so that there is minimum refiection of ambient 
light which otherwise might produce dilution of the image; 
i.e., impair the contrast in the viewing area or field 22. 

This field 20, thus defined by the lines 40 and 41 in both 
FIGURES 1 and 4, is referred to generally as the field 20 
of interfering light but it is within this field and through 
this field that the lbeam 14 is projected. 
The relationship `between the fields 2G and 22 may be 

determined graphically, knowing the dimensions and cur 
vature of the facet 12A and observing the optical rule that 
the angle of incidence as measured from the normal to a 
reflecting surface is equal to the angle of refiection from 
the normal to such a surface. FIGURE 4 is drawn for 
the special case of convex spherical facets, in which case 
the center of curvature of the reflecting surface is desig 
nated by the point 46 and the radius of curvature is desig 
nated by the line 48A. A similar diagram may be con 
structed for facets of other shapes by applying the law of 
reflection to the surface of the facet at each of its surface 
points in turn. The term “specular” is commonly used to 
identify facets characterized by this law of reflection, as 
distinguished from those provi-ding randomly oriented or 
diffuse reflection. 
The virtual image point in the spherical reflecting facet 

12A is designed by the point 48 at which the lines 50, 51, 
52 and 53 converge, also. In any case, these lines 50, 51, 
52 and 53 define the outer points of the viewing field 22 
and pass through corresponding edges of the facet 12, as 
shown. I 

The field or area 20 is defined generally in like manner 
by lines 40, 40A, 41 and 41A, each converging at the point 
60 and passing through corresponding edges A, B, C and 
D of the facet 12A. 
As illustrated in FIGURE 3, the screen 11 is moved in 

its -plane by a motor~driven cam arrangement which corn 
prises a disc 70 affixed to the motor shaft 72. A link 74 
is pin»connected at opposite ends thereof to the disc 70 
and the screen 12. The link 74 is pivotally mounted on 
pin 84 and the pin 86 serves to rigidly connect the link 
to the screen. The screen 12 is resiliently mounted in a 
stationary framework including the stationary elements 
77-81 by spring means 82. Thus, as the motor shaft 72 
rotates, the screen 12 is loscillated in both the horizontal 
direction as well as in the vertical direction to improve the 
quality of the viewed picture when the facet size is large 
as mentioned above. 
The field of view may be maximized and other advan 

tages accrue when, as illustrated in connection with FIG 
URES l1, 12 and 13, the screens 212 and 312 shown 
therein are curved. 
For purposes 4of definition, the field of total view is de 

fined as the intersection of the individual fields of view of 
all of the facets; i.e., the logical product, whereas the field 
of interfering light is the join of the fields of interfering 
light of all of the facets, a join being the logical sum. 
By curving the screen, the field of total view is increased 

and curving also reduces the field of frontal refiection; i.e., 
the field from which light is reflected from the front 
smooth protecting layer into the field of total view. Also, 
it is easier optically to project onto a curved screen than 
on a fiat screen because less correction and/or Petzval 
curvature, as the case may be, is required of the projection 
lens. In the arrangement shown in FIGURES 11, 12 and 
13, the facets have the same general shape as previously 
described in connection with FIGURE S or FIGURE 14. 
An optimum condition is considered to be achieved when 
the axes of the viewing cones from each of the facets are 
parallel, asA indicated by the parallel lines 160 and 101. 
In this case, the angular spread of the field of view is 
maximized and is equal to the angle of the individual facet 
fields of view. 
As the curvature is increased, as shown in FIGURE 13, 

the width of the field of view at extreme depths is re 
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duced. The field of view in FIGURE 12 is bounded by 
the lines 20B and 20C which represent the edges of a cone. 
The point 220A in FIGURE l2 represents the center of 
curvature of the screen 212 and the point P represents the 
center of projection. It is noted that by increasing the 
curvature beyond the optimum condition illustrated in 
FIGURE l2, the vertex point of the field of view is ex 
tended forwardly toward the screen. This vertex point of 
field of view is represented by the point 20A in FIGURE 
1, also, by the point 220 in FIGURE 12 and by the joint 
320A in FIGURE 13. In FIGURE 13, the center of pro 
jection is the point P and the center of curvature is the 
point 220B; and the field of view is defined by the lines 
20D, 20E, 20F and 20G. 

Thus, as illustrated in FIGURE 13, by further increas 
ing the curvature of the screen beyond that required to 
produce the optimum condition shown in FIGURE 12 in 
which the axes of the fields of view of the individual facets 
are parallel, the axes of the individual fields of view may 
be made to converge in front of the screen. In this case 
(i.e., FIGURE 13) the apex point 320A of the field of. 
total view is moved closer to the screen for the same posi 
tion of the projector and facet shape. However, this ef 
fect is accomplished at the expense of the angular width 
of the field of total View at a great distance from the 
screen. Thus, in FIGURE 13, the field of total view 
which would be defined by the lines 20D and 20E is fur 
ther truncated by the lines 20F and 20G. This loss of 
field ̀ at great distance will usually prove to be a small sacri 
fice to pay for the increased viewing area near the screen 
occasioned by this configuration. 

In both cases represented in FIGURES 12 and 13, the 
viewing area is increased over that which is obtainable 
using a fiat screen in the same configuration. 

In the modified arrangement shown in FIGURES 9 
and 10, the same principle is used to enhance the contrast 
of a transmission screen system by so arranging the screen 
that ambient light is prevented from being reiiected into 
the viewing field of the system by the surface of the screen 
towards the audience. 

Thus, in the modified arrangement shown in FIGURE 
l0, a projection system is used in which the projector 410 
is disposed behind the inclined screen 412 which has a 
ground glass back surface 412A. The plane of the 
transparent screen 412 is inclined with respect to the hori 
zontal projection axis 411 which is coextensive with the 
viewing axis 411A. The screen 412 is so inclined that all 
light passing tothe field of view after refiection at the 
front planar surface 412B must have come from the area 
or region 415 which is covered with light absorbing ma 
terial 416. The screen is, however, so arranged that light 
may be transmitted through the screen into the field of 
view after being focused on the back surface 412A of 
the screen. The screen 412 may be light absorbing it 
self so that light from the direction of the viewing field 
suffers some double adsorption (i.e., travels through twice 
the thickness of the screen 412 before being reflected into 
the light absorbing area 415. One of the novel features 
in the arrangement shown in FIGURE 10 involves the 
concept of tipping the transmission screen 412 and the 
provision of the light absorbing area 415). The projector 
410 in FIGURE l() is enclosed in a light tight enclosure 
417 of which the screen 412 provides a side. 

In the modified arrangement illustrated in FIGURE 9 
which is related to FIGURE 10, a diäerent form of trans 
mission screen is used. The screen in FIGURE 9 in 
cluudes lenses either concave or convex, preferably con 
cave lenses, so arranged that the light that would be re 
flected into the viewing area must have come from the 
blacked-out area. These lenses (which in this case are 
the elements which I, otherwise, refer to as facets) illus 
trated in FIGURE 8, may be covered with a transparent 
smooth film or surface 412. In all those arrangements 
wherein facets are used, either the square facets as illus 
trated in FIGURE 8 or FIGURE 17, or the trapezoidal 

Ul 

20 

25 

30 

40 

50 

55 

65 

70 

8 
facets, as illustrated in connection with FIGURES 14-16, 
may be used. The trapezoidal facets are preferred to 
minimize or eliminate keystoning of the field. In using a 
square facet, the boundary defining a section through 
the field of view normal to the viewing axis is trapezoidal 
when, as illustrated, a rectangular facet is connected with 
respect to the field of view. By using trapezoidal facets, 
the boundaries of the section through the viewing field 
normal to the viewing axis may be made rectangular or, 
indeed, may be shaped as desired, depending upon the 
outline of the trapezoidal facets. 
As mentioned previously, the provision of the smooth 

transparent protective layer 12B introduces a surface 
from which objectionable frontal reflections may occur. 
It is understood that while the drawings, for purposes of 
simplicity, illustrate the protective layer 12B as being a fiat 
strip, it is understood that the protective layer may be of 
clear plastic material, for example, which presents a 
smooth outer surface for ease of cleaning, with the plastic 
material filling the interspaces between the refiecting 
facets as illustrated in FIGURE 18. In this figure, 12B’ 
is the same as the coating material 12B of FIGURE 7 
but in this attached configuration. While in the arrange 
ment shown in FIGURE l, the light due to frontal re 
fiection from the surface 12B is directed into the field of 
interfering light defined by the light absorbing material 
2d, the field of interfering light and the field in which 
light from frontal refiections are directed need not neces 
sarily be coextensive or overlap. Indeed, the screen 12 in 
FIGURE l, for example, may be tilted so that it makes a 
lesser angle with respect to the vertical than the 50° angle 
illustrated in FIGURE l, so that the light from frontal 
reflections is directed into an area which lies above the 
field of view 22. In this latter instance, a light trap; i.e., 
a light absorbing area, may be disposed to receive such 
light from frontal reflections for absorbing the same. 

Further, it is understood that the front surface of the 
protective coating 12B does not necessarily have to be 
completely planar so long as it satisfied the conditions 
for preventing the reflection of undesired light in the view 
ing field as described previously and, indeed, ‘may also 
have curvature as illustrated in connection with the pro 
tective and easily cleaned front transparent surfaces in 
FIGURES 12, 13 and 19. Further, as shown in FIG 
URE 19, it is noted that the light which is reflected from 
the facets travels through twice the thickness of the pro 
tective transparent cover or layer 12B and its index of 
refraction aids in extending the field of View. Thus, the 
plastic material may be used having, for example, an in 
dex of refraction of 1.5 which means that a ray of light 
entering the plastic layer is bent in its travel towards a 
refiecting facet and also, the same ray after reflection from 
the facet is bent after it leaves the protective layer. The 
exit path of this ray is shown at 114. This has the gen 
eral effect of allowing the use of a fiatter facet than is 
otherwise the case when the protective layer of index 
of refraction greater than 1 is omitted, 

While the particular embodiments of the present inven 
tion have been shown and described, it will be obvious 
to those skilled in the art that changes and modifications 
may be made without departing from this invention in its 
broader- aspects and, therefore, the aim in the appended 
claims is to cover all such changes and modifications as 
fall within the true spirit and scope of this invention. 

I claim: 
1. A screen comprising a plurality of substantially 

specular facets of generally trapezoidal shape, with one 
of the parallel sides of said trapezoids being larger than 
the other, said facets each belonging to one only of two 
distinct classes, facets of one of said classes having posi 
tive curvature and facets of the other of said classes hav 
ing negative curvature, facets of said two classes being 
intermingled on the face of said screen in essentially 
checkerboard fashion, said facets being so oriented on the 
face of said Sçreen that those of one class have the 
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longer of their parallel sides positioned toward one di 
rection on said screen, and facets of the other class have 
the longer of their two parallel sides positioned toward an 
opposite direction on said screen. 

2. An arrangement as set forth in claim 1, in which said 
facets are provided with a contiguous protective cover 
ing of substantially smooth transparent material. 
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